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[57] ABSTRACI‘ 
A color developer containing a combination of zinc 
oxide, at least one salicylic acid or nuclear substituted 
salicylic acid, and at least one metal silicate as an inor 
ganic pigment, and a recording unit having a layer of 
the color developer. The color developer has a high 
developing ability and is capable of forming a distinct 
color having a high light resistance when it is contacted 
with a color former. 

12 Claims, N0 Drawings 
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COLOR DEVELOPER, RECORDING UNIT 
HAVING A LAYER OF THE COLOR DEVELOPER 
AND PROCESS FOR PRODUCTION THEREOF 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part application 
of copending application, Ser. No. 949,478, ?led Oct. 
10, 1978, now abandoned, which is a continuation-in 
part application Ser. No. 626,003, filed Oct. 28, 1975, 
now abandoned, in turn a continuation application of 
Ser. No. 183,647, ?led Sept. 24, 1971, now abandoned. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a color developer 

and a recording unit having a layer of the color devel 
oper coated on a support. 

2. Description of the Prior Art 
There have been known recording sheets utilizing a 

color reaction of a colorless organic compound (herein 
after referred to as a “color former”) and an adsorbent 
material capable of forming a distinct color when con 
tacted with the color former. 
As the recording sheets using this phenomenon, a 

pressure-sensitive recording sheet (US. Pat. Nos. 
2,505,470, 2,505,489, 2,550,471, 2,548,366, 2,712,507, 
2,730,456, 2,730,457, 3,418,250, etc.) and a heat-sensitive 
recording sheet have been well known. Further, a print 
ing method is known where an ink, containing the color 
former, is applied to the color developer sheet through 
a medium such as a stencil. 

In all cases, the above phenomenon of the color reac 
tion between the color former and the color developer 
are utilized under pressure with a pen or stylus, under 
heat, etc. 
The color former may be dissolved in a solvent such 

as chlorinated diphenyl, chlorinated paraf?n or other 
organic solvent. The solution may be dispersed in a 
binder and/or may be microencapsulat'ed, and then 
coated onto a support such as paper, plastic ?lm, resin 
coated paper, etc. 

In case of heat-sensitive recording sheets, the color 
former may be coated onto the support together with a 
thermofusible material such as acetoanilide which is 
melted under heating to dissolve the color former. 
On the other hand, the color developer is dissolved or 

dispersed in water or in an organic solvent together 
with a binder such as a styrene-butadiene rubber latex 
and then coated on or impregnated into a base support 
before or directly before recording. 
The color former and color developer may be coated 

onto the same surface or opposite surfaces of a support, 
or different supports. 

Usually, after the color developer is coated onto the 
support, a desensitizer is locally coated thereon in order 
that‘unnecessary color formation be prevented in cer 
tain portions of the surface (U.S. Pat. No. 2,777,780). 
Another embodiment for the prevention of color forma 
tion is to locally coat the color developer on the support 
or the coated layer of color former without using the 
desensitizer. 
As the above described color developer, there are 

clays such as acid clay, active clay, attapulgite, zeolite, 
bentonite, etc.; phenol resins (US. Pat. Nos. 3,516,845 
and 3,540,911); and organic compounds such as succinic 
acid, tannic acid, gallic acid or phenol compounds (U.S. 
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2 
Pat. No. 3,244,548) are known. Such organic com 
pounds are not practically employed for the reason that 
the color developing ability of the color developer 
sheet which is a support having coated thereon the 
color developer is very low and the color developer on 
the sheet is low in light resistance although the com 
pound can be very easily handled in manufacturing the 
color developer sheet. 

Further, in cases where the above color developer is 
locally coated onto a support to form a color developer 
sheet, only if a large amount thereof (7-10 g per 1 m2 of 
the support) is coated, the color developer sheet can 
form sufficient color when contacted with the color 
former. Therefore, since locally coated portions of the 
color developer sheet are thicker than other portions, 
the color former coated on another support is locally 
pressurized to form unpreferable color (hereinafter re 
ferred to “fog”) when contacted with the color devel 
oper sheet. As a result, the local coating method is 
limited. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
color developer having an excellent color developing 
ability and able to form a color having an excellent light 
resistance. 
Another object of the present invention is to provide 

a recording unit having a color developer layer having 
an excellent color developing ability and being able to 
form a color having an excellent light resistance. 

Still another object of the present invention is to 
provide a process for producing the color developer 
and the recording unit having a layer of the color devel 
oper. The above-described objects can be attained by 
combining zinc oxide, at least one acid selected from the 
group consisting salicylic acid and nuclear substituted 
salicylic acids and at least one metal silicate as an inor 
ganic pigment. 
The color developer of the present invention can be 

produced by dissolving or dispersing zinc oxide, at least 
one of the acids and at least one metal silicate in an 
organic solvent. The color developer layer is produced 
by coating the thus obtained dispersion on a support and 
drying. 
The color developer of the present invention is supe 

rior to an aromatic carboxylic acid, an anhydride 
thereof, a metallic compound and an inorganic pigment 
of a metal silicate, which are conventionally use in re 
cording methods alone or in combinations of two com 
pounds selected therefrom, in developing ability and in 
light resistance. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The salicylic acid compound used in the present in 
vention can be represented by the following general 
formula: 

OH 

R1 COOH 
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wherein R1 and R2 represents hydrogen, chlorine, a 
saturated and unsaturated alkyl group having 1 to 15 
carbon atoms, a phenyl group, a cyclohexyl group, a 
phenyl alkyl group having 7 to 21 carbon atoms, an 
alkyl1 phenyl alkyl2 group wherein the alkyl1 and alkyl2 
groups have 1 to 15 carbon atoms, a l-hydroxy-2-car~ 
boxy benzyl group and a 4-hydroxy-3-carboxy benzyl 
group. 
The nuclear substituted salicylic acid includes, for 

example, S-tert-butylsalicylic acid, S-phenylsalicylic 
acid, 3-methyl-5-tert-butylsalicylic acid, 3,5-di-iso 
propylsalicylic acid, 3,S-di-tert-butylsalicylic acid, 3,5 
di-tert-amylsalicylic acid, 3-cyclohexylsalicylic acid, 
S-cyclohexylsalicylic acid, 3-methyl-5-isoamylsalicylic 
acid; S-isoamylsalicylic acid, 3,5-di-sec-butylsalicylic 
acid, 5-laurylsalicylic acid, 3-methyl-5-laurylsalicylic 
acid, 3-methylsalicylic. acid, 2,4-cresotinic acid, 2,5 
cresotinic acid, 2,3-cresotinic acid, 4-hydroxysalicylic 
acid, S-hydroxysalicylic acid, 6-hydroxysalicylic acid, 
5,5’-methylenesalicylic acid, anacardic acid, S-benzyl 
salicylic acid, 3,5-bis-(2-phenyl isopropyl)salicylic acid, 
3-(2-phenyl-isopropyl)-5-methylsalicylic acid, 4 
chlorosalicylic acid, etc. 
The amount of the salicylic compound in the color 

developer of the present invention is more than 1 part 
by weight, desirably 2 to 100 parts by weight, per 100 
parts by weight of zinc oxide. Further, for the purposes 
of increasing color developing ability and light resis 
tance, at least one of inorganic metal silicate added to 
the color developer. The metal silicate includes alumi 
num silicate, zinc silicate, lead silicate, tin silicate, col 
loidal hydrated aluminum silicate, zeolite, bentonite, 
kaolinite, active clay, acid clay or talc, and the like. The 
amount of the inorganic pigment in the color developer 
is, usually, more than 1 parts by weight, preferably 
more than 5 parts by weight, per 100 parts by weight of 
the salicylic acid compound. 
The color developer of the invention can be prepared 

by dissolving or dispersing zinc oxide, the acid and the 
metal silicate in an organic solvent such as methanol, 
ethanol, 2-propanol, butanol, ethyl acetate, butyl ace 
tate, benzene, toluene, acetone, tetrahydrofuran or 
methylene chloride. Preferable solvents are those capa 
ble of dissolving the acid. 
The thus prepared solution or dispersion can be 

coated onto a support, if necessary, together with a 
binder such as gum arabic, ethyl cellulose, styrene 
butadiene copolymer, nitro-cellulose, styrene-butadiene 
latex, methylmethacrylate-butadiene latex, etc. 

It should be noted that the coated layer of color de 
veloper can be maintained on the support even if the 
binder is not present in the layer. 
The amount of the color developer coating composi 

tion is not speci?cally limited to obtain sufficient color. 
For example, it is more than 0.1 g/mz, preferably 0. 5-10 
g/mz. The upper limit of coating amount is not limited 
from the point of view of color developing activity, and 
the above range is only due to economic reasons. 
The color developer composition can be coated onto 

a support by all kinds of coating methods. For example, 
zinc oxide and, the metal silicate may be coated onto the 
support with the binder, and then the dissolved or dis 
persed acid may be coated thereon. 
As another embodiment for preparing a color devel 

oper composition, the binder is dissolved in the organic 
solvent and a plasticizer is added and then zinc oxide, 
the acid and the inorganic pigment of a metal silicate are 
dissolved or dispersed in the resulting solution. 
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4 
The plasticizer may contain esters of phosphoric acid, 

phthalic acid, adipic acid or sebatic acid (e.g., tributyl 
phosphate, dibutyl phthalate, dioctyl phthalate, butyl 
adipate, dibutyl sebacate), hydrocarbons such as chlori 
nated paraffin; and glycerides of unsaturated fatty acids 
such as castor oil. 

In this case, for the purpose of stabilizing the color 
developer composition which may be used as a coating 
ink, an alkali compound, i.e., an alkali metal salt of an 
organic acid or an inorganic alkali compound may be 
added to the composition, The alkali metal salt of an 
organic acid is, for example, a lithium salt, a sodium salt 
or a potassium salt of butylic acid, caprylic acid, palmi 
tic acid, oleic acid, linoleic acid, linolenic acid, benzoic 
acid, and the like. The inorganic alkali compound may 
be, for example, sodium hydroxide, potassium hydrox 
ide, sodium carbonate, sodium silicate, borax and con 
ventional alkali compounds. The amount of the alkali 
compound is about 0.01-1 part by weight per 1 part by 
weight of the acid. 
Each component may be dissolved or dispersed by 

means of a ball mill or sand mill. 
Regardless of the method for production of the color 

developer and a color developer layer a salt of the sali 
cylic acid compound is not produced as long as water is 
not used during mixing the above-described ingredients 
to produce the color developer. This has been con 
?rmed by infrared spectrophotometry. An absorption 
peak can be observed at 1550-1610 cm‘1 (due to the 
presence of the carbonyl group of the salt) if the salt is 
produced in the developer, and an absorption peak can 
be observed at 1650-1670 cm-1 (due to the presence of 
the carbonyl group of the acid in which an intramolecu 
lar hydrogen bond is produced) when the acid is present 
in the developer. The developers of the present inven 
tion which is produced as described hereinbefore and in 
the Examples do not have peaks of adsorption spectrum 
at 1550-1610 cm—1 but have at 1650-1670 cm—1. 
The thus prepared color developer ink can be locally 

applied to a support. 
A color developer sheet and the color developer of 

the invention can be used in combination with conven 
tional color formers, such as crystal violet lactone, ben 
zoyl leuco methylene blue, malachite green lactone, 
rhodamine B lactam, fluoranes (U.S. Pat. Nos. 
3,501,331; 3,514,310; 3,514,311; 3,540,911), spiropyrans 
(U.S. Pat. No. 3,293,060), mixtures thereof, and the like. 
The modi?cation of the invention can be easily car 

ried out by one skilled in the art in accordance with 
conventional information, techniques and the like. 
The color formers for pressure-sensitive copying 

paper are ordinarily employed in combination in order 
to secure the instantaneous color forming property and 
light fastness of the colored image. For example, a com 
bination of instantaneous color forming crystal violet 
lactone as a primary color former and benzoyl leuco 
methylene blue having an excellent light fastness has 
been most well known, however, the colored image 
obtained by contacting this combination of color for 
mers with an aromatic carboxylic acid or its anhydride 
tends to disappear, when it is allowed to stand in a room 
or is exposed to sun light, since crystal violet fades 
before benzoyl leuco-methylene blue is color formed. 
However, such a defect as described above is removed 
in the present invention, since, on the color developer 
sheet using the salicylic acid compound, zinc oxide and 
a metal silicate in combination, crystal violet lactone is 
strong in light fastness and does not fade before the 
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benzoyl leuco methylene blue is color formed. This will 
be clear from the light-fastness of crystal violet lactone 
in the below described Examples. . ‘ 

In comparison with conventional clay-coated paper, 
the color developer sheet of the present invention has 
the following advantages: 
The conventional clay-coated paper tends to be de 

creased in sensitivity of clay, when being allowed to 
stand in air, because of adsorbing materials in air on the 
active point of clay. That is, the color developing ability 
of the color developer sheet is remarkably lowered with 
time. i 

In the color developer sheet of the present invention, 
such defect has been improved. And, in case of manu 
facturing a color developer sheet in accordance with 
the present invention, suf?cient color developing ability 
and other properties necessary to the color developer 
sheet for pressure sensitive paper can be satis?ed with 
smaller coating amounts than in the conventional clay 
paper. That is, the amount of color developer of the 
present invention to be coated is suf?cient with 0.1 to 4 
g/m2 while in the conventional clay paper the amount 
to be coated of 7 to 10 g/m2 is required. Thus, it is 
possible to make the color developer sheet by a size 
spray coating by means of a machine because only a 
small amount is required and the physical properties of 
the liquid can be freely varied different from clay, 
which results in a remarkable effect not only on perfor 
mance but also on production. 

Furthermore, the color developer of the present in 
vention can give the similar color developing ability 
with smaller amounts (about 2 g/m2) if a natural or 
synthetic high molecular weight substance or a water 
repellant is previously coated onto the surface of the 
paper. ' 

The present invention will be illustrated using a pres 
sure-sensitive recording paper with the following Ex 
amples. 
The effect of the color developer sheet of the present 

invention was con?rmed with the following color for 
mer sheet. ‘ 

Microcapsules containing a color former were manu 
factured, for example, according to the speci?cation of 
US. Pat. No. 2,800,457 as follows: 

10 parts by weight of acid-treated pig skin gelatin and 
10 parts by weight of gum arabic were dissolved in 400 
parts by weight of water at 40° C. and 0.2 part by 
weight of Turkey red oil was added thereto as an emul 
sii?er, and 40 parts by weight of color former oil were 
emulsi?ed and dispersed therein. 
The color former oil is 2% of crystal violet lactone or 

3~dibenzylamino-7-diethylamino?uorane dissolved in 
an oil consisting of 4 parts by weight of chlorinated 
diphenyl and l'part by weight of kerosene. The emulsi 
?cation was stopped when the size of the oil droplets 
became 5 microns on an average. Water at 40° C. was 
added thereto to 900 parts by total weight and the stir 
ring was continued. At this time attention must be paid 
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6 
so that the liquid temperature does not decrease below 
40° C. Next, 10% acetic acid was added thereto to 
adjust the pH of the system to 4.0 to 4.2 and to cause 
coacervation. The stirring was further continued and, 
after 20 minutes, the system was cooled with ice to 
gelate a coacervate ?lm deposited around an oil droplet. 
When the liquid temperature became 20° C., 7 parts by 
weightof 37% formaldehyde were added thereto and at 
10° C., a 10% aqueous solution of caustic soda was 
added to adjust the pH to 0.9. At this time, addition of 
caustic soda must be carried out with sufficient atten 
tion. 
The liquid temperature was raised to 50° C. by heat 

under stirring for 20 minutes. The microcapsules thus 
obtained were controlled to 30° C. and thereafter were 
coated onto a 40 g/m2 paper in 6 g/m2 as solid content 
and dried. Also in case of other color formers, the re 
cording paper was manufactured in the same manner as 
described above. 

EXAMPLE 1 AND COMPARATIVE EXAMPLE 1 

30 g of salicylic acid and 5 g of ethyl cellulose were 
dissolved or dispersed in 300 ml of ethanol and thereaf 
ter 30 g of zinc oxide passing through a sieve of 325 
mesh, and 40 g of colloidal hydrated aluminum silicate 
were dispersed therein under stirring. This dispersion 
liquid was coated onto a 50 g/m2 paper so as to give 2 
g/m2 of solid content by means of a coating rod and 
dried. 
For comparison, 30 g of salicylic acid and 5 g of ethyl 

cellulose were dissolved or dispersed in 300 g of etha 
nol; thereafter 30 g of zinc oxide was dispersed therein 
under stirring. The dispersion was coated onto a 50 
g/m2 paper so as to give 2.0 g/m2 of solid content and 
dried. 

COMPARATIVE TEST 

The color developer sheets as prepared in Example 1 
and Comparative Example 1 above were placed on 
color former sheet mentioned above (with crystal violet 
lactone) and pressurized under 600 kg/cm2 to form 
color images. After allowing them to stand in the dark 
for 1 hour, spectral absorption curves at 400 to 700 mp. 
in wavelength were measured and the densities at maxi 
mum absorption were de?ned as the fresh density. Fur 
ther, the spectral absorption curves of color images 
after exposure to sunlight for 1 hour were measured and 
the light fastness values were obtained by the following 
formula: 

Light fastness value (%) = 
Density at the maximum absorption 

after exposure to sunlight 
Fresh density at the maximum 

absorption 
X100 

The results are shown in the following Table 1. 

TABLE 1 

Light fastness 
after exposure 

Fresh to sunlight 
_ Ingredients of the Coating Composition Density for 1 hour (%) 

Example 1 Salicylic Zinc Colloidal Ethyl Ethanol 0.86 90.5 
acid‘ oxide hydrated cellulose 

aluminum 
7 silicate 

Comparative I Salicylic Zinc - Ethyl ” 0.73 83.2 
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TABLE l-continued 

Ingredients of the Coating Composition 

Example 1 acid oxide cellulose 

EXAMPLE 2 AND COMPARATIVE EXAMPLE 2 

The same experiments as in Example 1 and Compara 
tive Example 1, respectively, were conducted except 
that a color former sheet containing 3-di-benzylamino 
7-di-ethylaminofluorane was used. The results obtained 
are shown in Table 2. 

8 

Light fastness 
after exposure 

Fresh to sunlight 
Density for 1 hour (%) 

10 COMPARATIVE EXAMPLES 3-6 

The same experiment as in Examples 3—l0 were'con 
ducted except that TiO2, S1102, BaSO4 and CaSO4 were 
used instead of ZnO. 
Thus obtained results are shown in Table 4 with the 

5 results obtained in Example 3 for comparison. 

TABLE 2 

Ingredients of the Coating Composition 

ExampleZ Salicylic Zinc Colloidal Ethyl Ethanol 
acid oxide hydrated cellulose 

aluminum 
silicate 

Comparative Salicylic Zinc — Ethyl ” 

Example 2 acid oxide cellulose 

From Tables 1 and 2, it has been found that the color 
developer sheet of the present invention is more excel 
lent in color developing ability and light fastness than a 
color developer sheet using only salicylic acid and zinc 
oxide. 

EXAMPLES 3-10 

20 g of an acid, 20 g of zinc oxide, 30 g of a metal 
silicate, 2 g of ethyl cellulose and 300 ml of ethanol 
were used and the same experiments as in Example 1 
were conducted. 

Fresh density and the light fastness were measured as 
described hereinabove and the results are shown in the 
following Table 3. 

TABLE 3 
Ex- Light fastness 
am- after exposure 
ple Metal Fresh to sunlight 
No. Acid Silicate Density for 1 hour (%) 

3 3,5-di-tert-Butyl Kaolin 0.89 0.81 
Salicylic Acid 

4 3,5-di-tert~Butyl Talc 0.87 0.77 
Salicylic Acid 

5 3,5-di-tert-Butyl Acid Clay 0.91 0.84 
Salicylic Acid 

6 3,5-di-tert-Butyl Colloidal 0.90 0.78 
Salicylic Acid Hydrated 

Aluminum 
Silicate 

7 S-tert-Butyl- Kaolin 0.85 0.76 
salicylic Acid 

8 3,5-di-tert- Kaolin 0.88 0.80 
Amylsalicylic 
Acid 

9 3-Cyclohexyl- Kaolin 0.83 0.71 
salicylic Acid 

10 Z-Phenylsalicylic Kaolin 0.82 0.70 
Acid 

It can be seen in Table 3 that the color developer of 
the present invention has a high developing ability and 
the color obtained by using the color developer has an 
excellent light resistance. 

Light fastness 
' after exposure 

Fresh to sunlight 
density for 1 hour (%) 

0.96 95.0 

0.88 83.6 

30 TABLE 4 

Light 
Fastness 

after 
Exposure 

35 to 
Compara‘ Sunlight 

tive Metal for 
Example Com- Fresh 1 hour 

No. Acid pound Silicate Density (%) 

3 3,5-di-tert- TiOg Kaolin 0.57 0.19 
40 Butylsalicylic 

Acid 
4 3,5-di-tert- SnOz " 0.07 0.23 

Butylsalicylic 
Acid 

5 3,5-di-tert- BaSO4 " 0.65 0.27 
45 Butylsalicylic 

Acid 
6 3,5-di-tert— CaSO4 " 0.59 0.22 

Butylsalicylic 
Acid . 

Example 3,5 -di-tert- ZnO " 0.89 0.81 
50 3 Butylsalicylic 

Acid 

55 

65 

It can be seen in Table 4 that when metal compounds 
other than zinc oxide are used low fresh density and 
light fastness are obtained. 

COMPARATIVE EXAMPLES 7-19 

In 300 ml of ethanol were dissolved or dispersed 2 g 
of ethyl cellulose and 20 g of Component I, as indicated 
in Table 5. In the thus obtained mixture were dispersed 
20 g of Component II and 30 g of Component III to 
obtain a coating liquid. 
The thus obtained coating liquid was coated onto a 40 

g/m2 paper so as to give 3 g/m2 of solid content, and 
dried to obtain a color developer sheet. 
The fresh density of the color developer were de?ned 

as in Example 1 and the thus obtained results are shown 
in Table 5. 
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TABLE 5 

Compara 
tive Com- Com 

Example ponent ponent Fresh 
No. Component I II III Density 

7 3,5-di-tert-Butyl- ‘ ZnO Kaolin 0.90 

(Present salicylic Acid 
Invention) 

8 Adipic Acid " " 0.02 

9 Gallic Acid " " 0.11 

10 Pyrogallic Acid ” " 0.31 

11 Glycolic Acid " " 0.02 

12 Citric Acid " " 0.02 

13 Succinic Acid " " 0.02 

14 Adipic Acid " " 0.02 

15 p-Benzo Quinone " " 0.02 

16 Catecol " " 0.29 

17 Kaolin ” " 0.02 

18 Pyrophyllite " " 0.04 

19 3,5-di-tert-Butyl- — " 0.57 

salicylic Acid 

From the results thus obtained it can be concluded as 
shown below: 

(1) The presence of an inorganic pigment of a metal 
silicate is necessary to obtain the effects of the present 
invention (see Examples 1 and 2 and Comparative Ex 
amples l and 2). 

(2) A speci?c metal compound, i.e., zinc oxide must 
be used as a metal compound to obtain the effects of the 

present invention (see Example 3 and Comparative 
Examples 3-6). 

(3) Only speci?c acids provide excellent results (see 
Comparative Examples Nos. 7-16). 

(4) The effects of the present invention can not be 
obtained only by increasing the amount of an inorganic 
pigment of a metal silicate (see Comparative Example 
Nos. 17 and 18). The presence of salicylic acid is neces 
sary to obtain effects of the present invention. 

(5) The presence of zinc oxide is necessary to obtain 
the effects of the present invention (see Comparative 
Example No. 19). 
What is claimed is: 
1. A color developer capable of forming a distinct 

color when contacted with a color former, comprising 
zinc oxide, at least one acid selected from the group 
consisting of salicylic acid and nuclear substituted de 
rivatives thereof and at least one metal silicate as an 

inorganic pigment in an amount suf?cient to increase 
the color developing ability and light resistance of the 
color developer, said acid being present in an amount of 
about 1 to 100 parts by weight per 100 parts by weight 
of zinc oxide. 

2. The color developer of claim 1 wherein said colo'r 
developer further contains an alkali compound. 

3. The color developer of claim 1, wherein said sali 
cylic acid and nuclear substituted salicylic acid are rep 
resented by the following general formula: 
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OH 

R1 COOH 

R2 

wherein R1 and R2 represent hydrogen, chlorine, a satu 
rated and unsaturated alkyl group having 1 to 15 carbon 
atoms, a phenyl group, a cyclohexyl group, a phenyl 
alkyl group having 7 to 21 carbon atoms, an alkyl1 
phenyl alkyl2 group wherein each alkyl1 and alkyl2 
group have 1 to 15 carbon atoms, a l-hydroxy-Z-car 
boxy benzyl group or a 4-hydroxy-3-carboxy benzyl 
group. 

4. The color developer of claim 1, wherein said nu 
clear substituted salicylic acid is S-tert-butylsalicylic 
acid, 3-phenylsalicylic acid, 3-methyl-5-tert-butylsalicy 
lic acid, 3,5-di-isopropylsalicylic acid, 3,5-di-tert-butyl 
salicylic acid, 3,5~di-tert-amylsalicylic acid, 3-cyclohex 
ylcalicylic acid, S-cyclohexylsalicylic acid, 3-methyl-5 
isoamylsalicylic acid, 5-isoamylsalicylic acid, 3,5-di-sec 
butylsalicylic acid, 5-laurylsalicylic acid, 3-methyl-5~ 
laurylsalicylic acid, 3,5-dinitrosalicylic acid, 3-methyl 
salicylic acid, 2,4-cresotinic acid, 2,5-cresotinic acid, 
2,3-cresotinic acid, 4-hydroxysalicylic acid, 5-hydrox 
ysalicylic acid, 6-hydroxysalicylic acid, 5,5’ 
methylenesalicylic acid, anacardic acid, 5-benzylsalicy 
lic acid, 3,5-bis-(2-phenyl isopropyl)salicylic acid, 3-(2 
phenyl-isopropyl)-S-methylsalicilic acid or 4-chlorosali 
cylic acid. 

5. The color developer of claim 1 wherein the metal 
silicate is aluminium silicate, zinc silicate, lead silicate, 
tin silicate, colloidal hydrated aluminium silicate, zeo 
lite, bentonite, kaolinite, active clay, acid clay or talc. 

6. The color developer of claim 1 wherein said color 
former is crystal violet lactone, benzoyl leuco methy 
lene blue, malachite green lactone, rhodamine B lactam, 
?uoranes, spiropirans or mixtures thereof. 

7. The color developer of claim 1 wherein said color 
former is crystal violet lactone. 

8. The color developer of claim 2 wherein said alkali 
compound is an alkali metal salt of an organic acid. 

9. The color developer of claim 2 wherein said alkali 
compound is sodium hydroxide, potassium hydroxide, 
sodium carbonate, sodium silicate or borax. 

10. The color developer of claim 1, wherein said 
color developer is coated on a support to form a sheet of 
a recording unit. 

11. A process for producing a color developer which 
comprises dissolving or dispersing zinc oxide, at least 
one acid selected from the group consisting of salicylic 
acid and nuclear substituted derivatives thereof and at 
least one metal silicate as an inorganic pigment in an 
organic solvent, the amount of said acid in the devel 
oper being 1 to 100 parts by weight per 100 parts by 
weight of zinc oxide and the amount of said metal sili 
cate being suf?cient to increase the color developing 
‘ability of the color developer and the light fastness of 
the color formed after reaction with a color former. 

12. The process of claim 11, wherein said organic 
solvent is methanol, ethanol, 2-propanol, butanol, ethyl 
acetate, butyl acetate, benzene, toluene, acetone, tetra 
hydrofuran or methylene chloride. 

* * * * 1k 


